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(54) MEASUREMENT EQUIPMENT OF UGHT FROM UVING BODY AND IMAGE GENERATION METHOD 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide measurement equipment of light 
from a living body capable of imaging living body functions in a short time, 
by in^diating a testee with lights having different wave lengths, receiving 
reflected lights, and calculating the absorption body concentration in the 
body from changes of passing intencity through the living body. 
SOLUTION: The lights of different wave lengths are emitted from sources 
2a and 2b (2c and 2d) and intensity is modulated in generators 1 a and 1 b 
(1c and Id), and are conducted to a plural number of different positions of 
the testee's skin of the head through optical fibers 3a and 3b (3b and 3dX 
connectors 4a (4b), and fibers 5a (5b). The light reflected inside the 
testee's interior is concentrated to light detecting optical fiber 7a to 7f, and 
the reflected light from the living body is converted to electric signals at 
light detectors 8a to 8f. The converted electric signals expressing a light 
intensity f passing In the living body are inputted into lock-in amplifiers 9a 
to 9f, and after passing an analog/digital converter 1 0, the signals are 
stored in an computer 1 1 . Furthermore, the relative changes of the 
concentrations of reduced and oxidized hemoglobin are computed, and 
these are displayed on a display apparatus 13 as a time related information 
of a plural number of the measurement points. 
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C deoxy(t) : Itiat^rBl t (c£(t«ftltS}]II3(=J:-SS7c 

Noxy (t) : nm'R.it.wtmmm t \z^{f^mit'^=E{/u tr 



Ndeoxy(t) : St^3l(itfa9B$S t lCfc(t-5^'s^<>'P 

tf>ggoig^is§ie^c:c-e(i. A(A)ac;s (a) 
fn(4. t^t>-z. ■mMizjz^j^c^t^mm^wititm 
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[0 0 5 01 

Ln|Str(A. t)/Sn(A.t)l = £Oxy(A) 

+ e deoxy {/ 

s{ke©^iaffi<b€^-n^^tiAc o X y ( t) . at^A 

Cdeoxy (t) TgU. iUTOSC-CSSf -5. 

ACoxy (t) = IC oxy (t) +Noxy (t) 1 d 
A Cdeoxy (t) = IC deoxy It) +Ndeoxy ( 

-5. 

[0 0 5 2] U;fi^U. »5T£(ard<^ACoxy<hACdeo 
xyll«ICftfflt-«>t«), & 5 *S-'\t>/P fcf>gg©« 

l±. ACoxy (t) Rt/:A Cdeoxy (t) IC^'T'S— 5cS 

(A. t) St;:ita9«^ S m (A. t) t}^^. ACoxy 
(t) XO^A Cdeoxy (t) titm^^. $t>lc. Ai^^ 
fflS^Z^»»^niU^lCfe(t-S A C oxy ( t ) 2^^^ A C deo 
xy (t) a«at>-rt><Dll, C oxy (t) =0, C deo 

xy (t) =ote(t-5ro-r'. $l^'£>L.<li*«:ea©S 

~1 4 0iJ>IC*3yt-pT*to;tfc<D;{)^S4roAC oxy 

(t) <i^2 0&c;:ACd e o x y (t) ffl^2 IT* 
-5. 

[0 0 5 3] meRz^m i (i. iE-n^nte^^©&¥ti 
4'©ffi*f^<bs A Coxy (t)«^2o ro^raa^fi 

.«ra<offi«± X IS) Y fA^iRi (c^jB lc«ra LTftJSK 
ra LTsg^-r-s c i IC J: u gfais 

K^fx^ e>-Sg©li*rS<bSlcJ:oTI^«IK: h?!? 
[0 0 54] 3 6.IC. ffit 1 ft-iffl.*.(OK<b'\ti^P t:> 



[Si(4] 

IC cxy(t)+Noxy|t)ld 

.) IC deoxylt)+Ndeoxylt)ld-a4 

[00 5 1] 

[SKS] 



lid -as 

□ e>jgg©4a*tiE-fbs<D^PBisYbo g sstx«sfflii 

7-<B»*f^«-r-5ci:t>-e^ts. #tf-si^icfei*«ia 

ftfiEU. T(D|IllcStoTS5^*.S)tM±i!lB<tUTS5^t: 

[0 0 5 5] ccTii. Kfti'^t >yp t'>iggo4a*f^ 
<ba*ft«WlCffll\TKI8UTt^«*t. STC's^i^Ptf 

>'Sg®*S«^<bM^'SUIiK<b»lXS5E'v^;5/'P e> 

•3ie©*a*t^{bM(Dfp-citS[$ti-5^'\^^p t:>igg£ 
s. 

[00 5 6] g 8 (i±ieiSt£cD:?3>^Tf^fiE3nfc hTp^i' 

•a-fcas^ffij^s^-r. h;i54^57-fa«2 2*. 

tglc|iaL.T^<bUfcBB©Jfa5giilfliO^{bT*.'5.;£:4e). 
S®li®2 3 li 3 i5i:5r:M R 1 S>-5)t\(± S^CtcX^C Tt? 

h*i'^7-f®«2 2(i. s-ttn^o 

J^^€^SHICfi:M-r^^plC]^^^^b, ffiS^^U 

f^«U;th*i^^7-f®«l2 2iSg«S®«2 

2 2 (Dfe^^liSfB i: UT. TICfitgr SIBS®B»aJ2 
ltTM.X-SJ;^lcr-5. 

[00 5 7] g g It. Sta>l^i^SI^^^^$SiqQt--&a 

Sr5^-r. saCTcM R I *St^fi3i5^7^:X^CT<DJB^IS 
{fe«{iK-r-555r;i€: At^WlCJeiTIC^Jf. @ 9 <0 5 a (i 

mmmiffp 7 -r at* u . 0907a li^tsaj^jt^ r 

-fA^SSt-. BfSirtt-iai-^.roltS^li. co^y-r/tia 

-CJi£UTaS-r<5±iE«-aijS2 9ICV-*-$E®L 
<!:B3®2 5 t^-:fi-m2 6 ^rSS^r-SC 




7 lCfe(tSfiJSS®t>Kli^-A.-«2 6 0ISSICJ* 
^jlWCltDStlTl\«.JtSI1-j!8.'SS^«i>-5^at« 

CO 0 5 81 ;in*T?. «iss5^s»<hurh7t«^^^7 
[0 0 5 9] it£fta,^i^a/C>^<fr-5ffi^-y- 

[0 0 6 0] ^fc. ±xomm.^7^yjmiz&{,\x&^m 

[0 0 6 1 ] (^J£« 2 ) *SWC«fc-5S 2 ©HJSe?^ 
St". 

[0 0 6 2] 01 0 (i, lt-il3M^i:^aig|ft?S«^©S 

^m-c&^. asstiTu-sii-asfi^i i oa&cxitai 
x&v. ^mmM.mmn^ i i aii i i b{±«-u-aMi 

[0 0 6 3] ^iffl^mit®^ 1 1 1 a i 1 1 1 b 
CO 0 6 4] »tj^fc«UTm#*Biioufc«^Cii, 

Mmm)samtiBmm^mt>-m^^i&-7—i7 1 1 2 ifti^ 
Siiia^Tmm\^mt>Tn.^^T-^—^ 1 1 3-£iiii-ra 



( 10 ) 
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111a. Ill b ^'i:tl^X(Ot^mmm<om^±X 

ffs©eia5fes-ess-r-5c:<ticj;y. w-a9*icn-ai« 

#110 a. 1 1 0 bi^a^ft^tft^l 1 1 a, 11 

1 b ^mmfsxmf^tzm7Fir^:Lt'boimx&^. c© 
m^zs^■Mm^^ i o aii i obil^mmnmm^^ i 

1 ail 1 1 b^mmzm^t^^tx. ^<*«t»iciflijg 
mmco^^nf^citmiz. a^^At^ajfif-rsctd*^ 

* blS-r J: 5 Cir<5 i J: I V 
[0 0 6 5] ^ajgfa??®^! 11a. Ill b(4. It 

mm^^ i o a, 110 bt^^. nM&^x.^mrn (.n 
mmm) &ifnm^^ y m^yitibtmmfiTtizm^ st? 

«#lc:ffi^g©iig!c€:S/^-mj^*ffl^^•C7^' yxw 

(c^t>-ti-tS2«t'A:^^g3 0A^e.A:^-r-5. *:^S6^ 
T(±. ffi3£lia*5ijc©^«SC. SSlKia*3 0 8>«i:U 

[0 0 6 6] m^ 1 A&z/ai 1 B(i. ^fmrnnf^M 
ft^i 1 oaao^i ro bf^mmnmsn-i 1 i a& 

tXl 1 1 bom■5^^stS.U^%<DXS>^m6i^m^^ 1 4 
aSCKl 1 4 b©J6?g*^5tSafcS55t/Tt\«. SS 

^tfiftm^m^^^mtiuxi^^. seic. «^«ic 
t)-rasfflji&v-4' 1 1 2.ia?tEPiD^T^si«st>r 

m?t»TV-;5'1 1 3 Sfc. 
7(40€«*'/6<!:OJt:^'"^7<!:;a:-5©'eSII1 1 S*a* 

[0 0 6 7] *||Jt«!IT(i. iS?B1 1 4 a. 1 14 b* 

sa^-rsci-fepiHg-c^-s. SI 2AJs^r^m^ 2 bis. 
milfBPJDtcJ:-5 H b 02 in b ©jgg©S3^^<b& (iU 
T, -^-n-^tiA Coxy. ACdeoxyt-r-5r*^*>'f ^''^ 
r7©g^eiX35-5, 0 1 0 4'©ii-aHl-# 1 1 OaSCXl 

1 0 b i^aisim?!*^ 1 1 1 aaz^i 1 i bd^e> 
(5) scicfc -3 r^^en-s A coxy«-^i 1 eaiA. 

Cdeoxy^-^l 1 6 b©igiJE«Sa^SIS(CS5^ bTt^ 

-5. a5^$n-rc\-5^^77©^ai4H-a!i^PB^«:S=bb, 

^li(±ACoxyi:ACdeoxy©fiI*St)bTt\-5. 

112. m<5»T^-^i i 3. s 

o^s^i 1 5t>a^-r-s, ^^sE^-eii. n-sj^rai©^ 




( 1 



fe-o. ^fcv CCTIii&JBl 16 a. 116 b^mfi^ 
•^1 1 6 a$:^^giOfeTS5^L, ACdeoxy® 

^1 1 6 b^«t5Rfij©fe-es*-rn(f. as«t)®®M 

[0 0 6 8] @1 3(i, S-ft?5^rs1S©ACoxyft?5^ 
Peia^^ttl 17 a, ACdeoxyM?5^rBia^ffi1 1 7 b 
01 1 ARt^Sl 1 BtfOACoxyd 
•1^1 1 4 a<i:ACeoxy@^1 1 4 b%^m?^^l8l^ 1=^13 
S-Ji-UTACoxym^t^PBia^i-fin 1 7 aiiACdeoxyfe 
<^^ra«5J-fii1 1 7b^^«). a^^glC^MS^SlC 

jaiAliA Coxym<^B$rBia:»fiiSatACdeoxy 
ft?^^FBia^€^*t>bTt\S, CCT\ ACoxyftif 
mrSW-mmj&.Z^A C deoxyMil^S^i^<a€:^^-r C 

[O 0 6 9] @1 41±. ife^*3tH■alilg«ffll^T^a<3^ 
[0 0 7 01 *:S5509-C(i. ffi^^OitiSSlgPfi^ 1 1 8 

t. ssufcii-a«ttB*a*3-rsf"afi:fi^-:i^ 1 i 9 a 

~1 1 Sdi, =&ltiHiffig(c5FtJffi;Ui/^7 1 2 1 a~1 
2 1 di. ti-mgt^^^^cDMJCIiefe^^t-J&^ISl 
20a~120di:«:, ^^^gClSS^f -5. CLCT. 
ItiBJaSfit^l 1 8<hUT(i. HlgP^7'J^@&•5l^l±MR 

[0 0 7 1 ] (mmm a ) ic ^i(*:3tn-aiga 

[0 0 7 2] 3tjB2 0 1 *»e)3eii-e>ti-53t«U>X^* 
ffll^T^U, 3fejgffl3t7 7-rA-2 0 2 CAS^-r^. 

tolCiiSil 2 2 3 (CJ; yi 00Hz->-1 OMHz g^gco 

A- 2 0 2t43t:7 7-f A-31iSS2 0 3 &^i^\^-C^m 

©3tli3t!a#tfflife7 Trf/X- 2 0 4 (CfigL.. dt!!8**fi 
E2 0 5<fcy«eS<*2 0 6 (C^ttStlS. fflCA^5fe(DiS 
Slia£ttrt©iia!^Sc05«t!t#ttlcJ:S*<. HbtHb 

02 co-ss*' e>K^fiasig-^jfliiss^n-a9t- -sii^icii 

6 O 0 n m— 1 4 O O n m<0&S9aS<0ilt<0't*tJ^^ 1 S> 
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[0 0 7 3] Wim»2 0 6;£ji®UTaj^-rS3t««feai 
■r-5;S:to<0 2*<D5t^ajffl3t7 7-f A-2 0 7 aStX2 
0 7 b€:. «i«ltt2 0 6±©SJ5:S2ffifilflZi5g-r<5. 

a i 2 0 7 b *3tgaS4fi[g 2 0 5 **f8;4'«t»t UT^*f 
l*0 2 gBflCieg-r-S. 3tS3S^ffl3t7 7-< A- 2 0 4 i: 
3t^itlffl3t7 7-l'A-2 0 7 a. 2 0 7 b l±, 
felC^g$nfc3t7 7-f A-@S»«2 0 8-r@ssti 
Tt\-5. 3t.^Wffl3t7 7-f A-2 0 4. 3t^aiffl 

Jfe^T'f A-2 0 7 a. 2 0 7 b&C^3t7 7 -rA-@^ 

ffl3t77'f A-2 0 7 a, 2 0 7 b (i, 3t7 7 -fA-S 
e^2 0 3 b. 2 0 3 c«:^MxT3fe^aiSlffl3t7 7'f A 
-209 a, 209 b ICjleUT^^-5fc^^>. 3t«iajffl3t 
:77'('/<-2 0 7 a. 2 0 7 bT^tBSnfcilSJtii. 
5t^thS2 10 a. 2 10 b^T-eiSL., Jfe^ajS 2 1 

0 a. 2 10 bT'jtm^^sti. mMift^mtfimnm^ 

3iSiUTai*i*tl-5. 3t«iiiJS2 10 a, 2 1 0 bi: 

[0 0 7 4] 3tesa3S2 1 0 a<!:2 1 0 b»»e.{iJ*Stl 

7>Zf2 2 4 &ii224 b -r3tiII<D3t^g^PSiiSafi£ 
5J-0*ttai$tl-5. a->i'-<>7'>7^2 2 4 a*^t>oaj 
tlU. jt4»JS4gS2 2 5 aT^ScS^$n/b%(C^S!|lS 
(its 2 1 1 ©ftg(CA:^$n, UvC>'<VT'>y2 2 4 
b*^6<Dai:'3(i. «aiifl@S2 2 5 bX3t*a^jfe$tUt 
^rc^i!r*S4gS 2 1 1 ©jESlcA^StiS. -tcofeSi: 

iij*)m^tLTMiSiiitgS2 1 ij:ytii^5ns. 

MS!|lgitit52 1 1 *^t)<^)tli:'3ffl^«:i^iJ:A/'D^^|§2 

1 a-CT^v^^^ue^icSEifto, lt»«2 1 siciRya*. 

[0 0 7 5] cc-c. 01 5(C3^-rJ:plc. ^^WClfll 
}fii!lli*<Sfl:-r-5«l|E2 1 5 A*. 3t«^mffl3t7 7-fA- 

(DiSff 2 1 6 b(D*■(c#^nTt^n(^. li-a'i^n-s^sc 

^J-T^-S'v^iyp If >*«3ti!ftiRlC*fL/T3£iEfl*llC«< C 

[0 07 6] tfameiB)* t . 3tagjK*« a. . sss43t«s 

I 0 (t). K^b'Nt^^P t'Vi^Tc-^^^'n t'>ige 
€-?-tl^nCox(l). Cdeox(t), ^Rlf«i|E2 1 ST-^ib 

n-enAcox(t). Acdeoxm. atsissA icwrsK 
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+i£ox(A). £deox(A)» iia.t'st^^P tr^JU^ORfi 
^ I d (t)l*TSCa67?^$n. 5t^a5SS2 1 o a-r^ 



[0 0 7 7] 
[36] 



(t) liTSCSl7TS$n 



[0 0 7 8] 



I d {t) = Ds-exp[-[£ox(A) (Cox{t)+ACox(t)) 

+ Edeox(A) (Cdeox(t) +ACdeox(t))] d] I 0 (t) 36 

[S7] 

Id' (t)=Dx-exp[-[eox(A)Cox(t) + 6deox(A)Cdeox(t)]d] I 0 (t) 



In[ld(t)/ld' (t)]=-[cox{A) ACox(t) + sdeox(A) ACdeox(t)]d 

... -as 

CCTi^C. 3taijKS<tlxT8 O 5 nm± 1 0 nm^ffi 

Eox(80S±10)^£deox(805±10r • ■ • - as 

a8(4gaK«ffll\T 
10 0 8 1 ] 

ln[ld{t)/ld' (t)]=-tACox(t)+ACdeox(t)]-K aiO 



[0 0 7 9] 

[as] 



[0 0 8 0] 

[as] 
[ai 0] 



iS^ril-rctiST?**. m-DX. Jtsasa 0 5 nm 
± 1 0 n mS:ffll\Tfta93n;t«aM4Hl^f±. JflljSS 
(Omtm. t A C ox (t) + A C deox (t) ] JC* ^ "T -5 fit (iU 

Cfl3t\-5iK:ga€^2 5Kg (AI. A2) ICU. 

is-^^^mmm^m. (f 1. f2) n-yi?-<>7 

I n[l d{Al, t)/ I d' (AI, t)] 
=- [ £ ox (A 1) A Cox (t) + 6 deox (A 1) A Cdeox (t) ] d 
CO 0 8 3] [ai 2] 

I ntld(A2, t)/l d' (A2. t)] 
=- [ £ ox (A 2) A Cox (t) + £ deox (A 2) A Cdeox (t) ] d 



[0 0 8 2] 

[ai 1 ] 



an 



iS5t<ia£ox|Al), £ox(A2), iE deoxd), £ deox (A 
2) ISKai-C»-5C?-r. Kft'St^^P tfXO^fbacffia 
r«.fiA C O X (t) d tSTC'Nti^a bf xo^eMicffl 
^r«ACdeox{t) d*. ai ^^&.lfmL^ 2*tt»«2 

T^. s?s rents UTassa^is^fu. a^m^. sit 

[0 0 8 4]Sfc. ai 6C5?-rj:5lC. Py>>-f>7" 
2 10a, 210 hipibO^Q^m^^'ttl^nh/QU 

T. S ti>S:a*HEfl::fi«^3K5iJ-7=-:5' i 1^X^35^ 
[0 0 3 5] @1 7 (a) acXSl 7 (b) C5t^ai>' 



ai 7 



• • • -812 

117 (a) \i.it^^zfu—y<j> 

(b) (SJt^ffi^^n-T'^ffie^fl: 

*©3feg3S*ffl3t7 7-f A- 2 0 4 t 2 *03t»mffl3t7 

7-fA-2 0 7 a, 2 0 7 b <tSS€llfelC^gU?t^ 

aXfiy7::^5=-yi?S©3t:7r'fA-@ss«2 o 8*^ 

#§2 0 3 a, 2 0 3 b, 2 0 3 c*<g^^n•rt^-5. 

n^n©^7 7-r/t-©gffli4$«^/ti6(c(i. sa© 

±mz^T^m^\z{i.. ««Sft&ffla2 1 7^?S:^3<o 
» -5 ^ /t« > <i: T S 5 . 

[0 0 8 6] 3t«SJiSffl3t7T-f A-2 0 7 a, 2 0 7 b 

•s^mifi&^ifi. m^{immt<n%\m=&no^^^iz\t.. m 

m^B^^m^ mm— 2 0 mm^gOR^g^ol^(S 1 31 
mm~2 OmmSSOIEl^JBi-ro. ^/"i. 2:$:®5fe^ 
asffl3t7 7 -f/t— 207a, 207b ©lESfltaji. 3t 




^*t^5t:7 7-f A— 2 0 4X>ve,2s^ r (r = 5mm-5 

0mm) (0fiLM(ccc:T'ii^^fS^a*irc^gt*^o mmrt 

3t3^ffiffl3t:7 7H'A-2 0 7 a, 2 0 7 bOBrSJEttO 

[0 0 8 7] 5t«^aiyp-3^rciDt\T3t^mffi5t:7 7-r 

A-2 0 7(OWiS{ZittS^^^Atmtfim^iE>tl^. « 
^tfai sics-Tctdfc, 3tS8S4ffl*:7 7-f A-2 0 4 
X?^e>^ISS r<D{aMlC4*C^5t3^aiffl5t7 7^A-2 0 
7a, 2 0 7 b* 2 0 7 c, 2 0 7 d ^EgUv ffiECD 
2 *(3D5fe«iaiffl3t 7 7 -< A-€:S« UTH-fflf S C <k*< 

;t u . @sgp« 2 0 8 ic3ts-^3fe«iaiS$:ii:gaB-rs 
[0 0 8 81 a 1 9 rc. *»M(Ccfc^3tn-aosa^*» 

0 3 a. 2 0 3 b, 2 0 3 c 5t-^S^ffl3t:7 A- 
2 0 4<t. 3t8^a5ffl5t:7 7-fA-2 0 7 a; 2 0 7 b 

=fAiSo@s^^;u h 2 i 8 x^^i^2 0 e (ch 

m^2 0 3 a^^M^T3tiliffl3t:7 7-<A-2 0 2 fcSlK 
^tlTfcU. 3t^a5ffi^7'7-rA-2 0 7 a, 2 0 7 b 
(i-^-n-€n3t:7T^/X-2J£tl2 0 3 b. 2 0 3 c.^^> 
LT3t«^ajSffl3t:7 7-<A-2 0 9 a, 2 0 9 b (CgS 
$nTt^So 3ttt-S1gM2 1 QmiM/t^^KCll. 3taiffl 
5t7 7-<A--2 0 2<i:^^aitSffl5fe7T>rA~2 0 9 
a. 2 0 9 bCDS^lgaJ. ffi^lll^^SoS^ 2 2 0. Si 

:^mnmm7r:B2 2 1 . xr/a^^m2 1 4x?«fe^o 5t 

[0 0 8 9] ai:^«^Ma^S2 2 1 fC(12MfiFTT'1^aa 

$ n ^ 3i®3feSgo «aM5^®"^tt;o^ 7= V ^ n 
Tfcy. {ii:^«^PSo**.2 2 o^fflt\T*fSic^^^M 

^J'7-^2 2 2;5^a^ilg2 1 A±lZ^^ym7E^n 

[0 0 9 01 (mmmA) :$:mMizj:^^»!/tummm 
(Dmt^mA<Dm^m^^m 2 0 iztrt. 

[0 0 9 1 1 3t3g2 0 1 A>&»i±&tlS3tU>Xl^€:ffl 
t>T^3tU. 3tigffl5t7 7-</t-2 0 2(CA»*-r-5. * 
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IC^SS5 2 2 3 {Z^•^X^ OOHz—l OMH zggO 

ffiSo^iteSrc^SSiB^nTtxSo 3tSffl3t:77-f A 

-2 0 2(15t:7 7-<A~Se§|2 0 3 a€^hUT3t.^S4 
fflpt:77^A-2 0 4<hg^UTL\-5rz«>. f/tM^^^(D 
5feli3t.^ftfffi3t:7 7-f A-2 0 4 lce«U. 3fe^»tfll® 

2 0 5ci:ytt»«:2 0 ecciBStsnSo ffli^S3t<^a6S 

lii(*:rtOiiBifeacD^Wt!^14lCct-5;^<. Hb^hHbO 
0 0 n m-- 1 4 0 0 n m(02[:geH<^3t(0*X)^e> 1 fc-S 

[0 0 9 2yWi^tti2 0 e^iiauTrnfit-r^^t^^im 

•r^fe«)0 4*(D^^aiffl*:7 7'</<-2 0 7 a, 2 0 
7 b. 2 0 7 c, 2 0 7 d€:. »S^tt2 0 6±(7)S«:^ 

4smfcEB"rs« *iii6«-c(i. 2 *o3t3Kaiffl3t:7 

7-rA-2 0 7 b<fc2 0 7 c^^m^iiLm2 0 5€:*tfS 

^ic-ct uT.^.*f?r^cD 2 smicsEB ytmm^m 205 
<^m/Cv*.^igiis<tuT3t«iaiffi^:7T-rA-2 0 7 b(^ 
a/t^,«*ii«cfc ^;s:¥iiia±(c3t«a3ffljt7 7-f /t- 2 

0 7 aoM/C.s^.X;^?¥«'r^J:p«c^^aiffl5fe:7 7-<A— 

2 0 7 a^iEBU. $t>»C. ^.^I4fig2 0 5 (DM/C.^,^. 
^l^,#.<*:UT3teiaiffl*:7 7-f A-2 0 7 c OS/CsSS: 

m^^z>y3i^mm±iz^^tii^myty7^/^-2 o 7 do 

Sii:s^.X?^#ffit-^ctplC7t1^aiffl^:7 7^A-2 0 7 d 
3t^aiM3t:7 7-f A-2 0 7 a <i:5fe^aiffl 
3t37 7-f A-2 0 7 dOm/C>,'SXf^±IE¥iSII±«C??ffiU 

{l3S*fiS2 0 S^tifisi^sL-tUXs^S^WXt^'D^^ttim 
3t:7 7^'A-207bt207c CD^fflllcES^-^o C 
^IS«ffl*:7 7-f A-2 0 4 <h3t^aiffl3t:7 7-< 
/<-2 0 7 a, 207b, 207c, 207d(i. 
^llfefC^gU>b^MiS<D3t37 7^A-@^gP«2 0 8 
THSStlTO-So 5t«imffl3t!7 7^A-2 0 7 a, 2 
07b, 207c, 207d(i. ^ty 7 ^ /^-Mt^^ 2 
03b, 203c, 2-3d, 2 0 3 e ^itl^X^^tti 

nm^y 7 a— 209a, 209b, 209c. 20 

9 drcMISUTt\-5;ta6. 3tfiiaiffl3t^7-rA-2 0 7 
a. 207b. 207c. 2 0 7 d Tl^aj^ tlfcil®3t 
(i. Tfe^aiirs 210a, 210b. 2 10c. 210d 

mx&mu. ^«iaiS2 1 oxftm&^^tiTtmi^^ 
mt}^mnmn^^tuxiht^^ti^o 7t^ai^2 1 

[0 0 9 3] ft^m^2 1 0 a2SL0^2 1 0 bT'Sl^Stl 
7>:/224aci:224 b "C^igO^igSiS^iJSaflc^i^ 

o^^aai^ti-So Py^-r>7>:/2 2 4 aXpSOta 
^(Av 5t^ai8iBS2 2 5 aT^affift$tl>5:^(Cg»ia 
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m^2^ 1 SL<Dnm(z\:ht£ti. ayif'{>7yzr22 

4 b*»e><oa5:ftii. «aii«iS2 2 5 b.T*tst^^$n 

112 1 0 CSJX2 1 0 dt?ai:'35nXtiijg3t^gS-St) 

■rma<i#(i. •t-n^np'>^-f>7'>y2 2 4 c<t2 

ay{f^>T>:^2 2 4 dUfiPftom^tis «aiaiBS2 

2 5 dT*ja^»$nfcafcsii!iig4@s2 1 1 b<Dnm 

tZ?^tlitl. ay^-(>7>Zf2 2 4 cif^^O^t^tiit. 

iitws^iS2 2 5 cT*i&.mmiitwz.m>immn2 

1 1 b<0iEacX^Sti-5. MIj!UiiS8§2 1 1 

a*^e.<^)ai:^*Mi!iiiiliS2 1 1 croftacA:^b, M 
iiliieSI2 1 1 b*»^oaj:^*Si!lJiilSt§2 1 1 c©iE 
glcA*-r«. LT. S;a:«4*3f©«iaTf 

iBg2 1 1 ciuas^sns. mwiism^2 i i ca»6 

Sf9»2 1 3(w]KU>&»S^SS2 1 4(CI$ 

[0 0 9 43 ccr. @2 o(c^-rj:5ic. mmmizim. 

<DmS2 1 6 b<D*.|C#SnTlvntf, Mi!ili*IIS2 1 
1 c J:yai:^^ti«)lia3t^g©*^ScS^Mi^l±, 
W«:Jfll>gl6Bi®^{b<D*€^SI!*UTt\SC<tlc;5:-5. S 

I dr(t)=Dsl exp[-[HOx(A) (Cox(t) +A;Cox(t)) 
+ £deox(A) (Cdeox(t) +ACdeox(t))Idl] IO(t) 
[0 0 9 7] Cai 41 

I d2(t)=Ds2-exp[-[£ox{A) (Cox(t) +ACox(t)) 
+ edeox(A) (Cdeox(t) +ACdeox(t))]d2] IO(t) 
[0 0 9 8] [[g(1 5] 

Idl' (t) = Ds1-exp[-t60x(A)(Cox(t) 
+ £deox(A) Cdeox(t)]d1]IO(t) 
[00991 LSIS] 
Id 2' (t) = Ds2exp[-[£0x{A) (Cox(t) 
+ £deox(A) Cdeox(t)] d2] IO(t) 

i*ic. ai 3<tai 4coa««5trfa€<t^fc^ic, sei 3 [oi 003 
xp^jst 1 4 ^mwt^t. 1 7 d<»e>n-s. ta r 7 3 

InEldl (tl/ld2 (t)] = 1 n ros1/Ds2] - [£ ox(A) (CoxU) 

+ ACox(t)) + £deox(A) (CdeoxCt) + A Cdeox (t))] (d1-d2) 

ai siai 6<oa«s*t§s«<i:^7£:^icsci 5*»e,ai [01013 
s^sEatf-si. jfcscsti 8a«^6ti5. [ai 8] 

InCldT (t)/ld2' (t)] = 1 n [Ds1/Ds2]- [eox (A) (Cox (t) 
+ ACox(t)) + edeox(A) (Cdeox(t) +ACdeox(t))] {d1-d2) 

ai 7©&ja{iMi!iiiilaS2 i i bo:>tiit>^mux& 9.*«?J6n-5. 
y; ai 8 0D2cSiigS6ises2 i i aoaa^j^-SL-r [o i 023 
cct?. ai 7j:yai s^iss-r-siiJcsai tai 93 

I n[( I d1 U)/ I d2(t)) (I d2' W/ldl' (t))] 
=-[£ox(A) ACox(t) + £deox(A) ACdeox(t)] (dl-d2) • 



3tP2iJR(c3PtL/TS:i5fl*ircffl<Ct*luS(c. Miftifi^S 

[0 0 9 53 ^mmm^t. ^M&m^x^ 

S:^n^nCox(t), Cdeox(t). ^Bf^S2 1 STSfl: 

n-en A cox (t) . a cdeox (t) . 3taiiSS A (car-5K 

n£ox(A). £deox(A). 3teiiBS2 1 0 bt2 1 0 c 

JU*t-0'aHRICj:Si«S^&DsK 3tSlittlS2 1 0a<i:2 1 

lf>£l^lCiaiRlcJ:«ag€Ds2. 3t«im»2 1 0 bi: 
2 1 0 c-c^a5Sti-5jlja3t^g(c#Sti-5m(cJ:o 
T4LJ-S:M*f6a«dK 5t«aiS2 1 Oai2 1 0 dT? 

*^ia* di:r-5i:. 3t^iiiS2 1 0 c -ee^dtSSn^il 

mt^&m^ I di (t) . 3teiajS2 1 o d T^^ja^n-s 

ffliiit^Sffl^ I d2(t). 3t^asS2 1 0 b-C^tliS+V 
^^^Sm&m^ I d1' (t). &CX3k^miS2 1 0 a 7? 
^ill$n«iiia3tSgM^ I d2' {t)(4. ^-tl^^tiTSC 

ai 3~ai 6-casti-5. 

[0 0 9 63 

[ai 3] 



ai3 



ai4 



m 5 



ai6 



ai7 



ai8 



ai9 



ai 9©:£ais. aaiiisif 2 1 i cs^exoa:^. t-js 
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[0 1 0 3] CCT'4flC. TtaSa^StLTB 0 5 nm± 
1 OnmSrfflUTlhajf ^(t. BuiBoa 9 Oil^*««3l 

In[(ldl(t)/ld2(t) (Id2' (t)/ 



[0 10 4] 

[^2 0] 
dl' (t))] 



= ~[ACox(t) +ACdeox(t)]-K • • StZO 

S£r>T. 3taiiftS8 0 5 nm± 1 0 n m^:ffll^TitaS 

CdeoxU)] IC«Sr^fii«aLTl\^, 

[0 10 5] 3taiicfflt\^iega*2ifi^ (a 
1. A2) icu €-26Sfcs^^agsca^aa (f 1. 
f 2) ^^x. a^y^^>7>yx^m'A^i^m-s-tiif. 

ln[(ldl(Al, t)/ld2(Al, t))(ld2' lAl, t)/ldr (Al. 
= -[eox(Al) ACox(t) + £deox(Al) ACdeoxCtl] (d1-d2) • • 
[0 10 7] [^2 2] 

ln[(ldl(A2, t)/!d2(A2, t ) ) ( I d2' (A 2. t ) / I dl' ( A 2, t) ) ] 
= -[€ox(A2) ACox(t) + £deox(A2) ACdeox(t)] (dl-d2) • • • 822 



2 2d^t>;3:^Sll^gSC*©<c<t;&<T^^o 
[0 10 6] 
[^2 1] 



t))] 
St21 



:£ox(Al)/ SOX (A 2), £deox(Al), sdeox 

(A 2) {t^^x'^^(DX\ m<t^=E^o \z>(Dmtmiz 

ffi^r^ffiACoxIt) (dl-d2) iiMyi^'E^nkiXO 
^ftfiJC«a"r-5ACdeox(t) (dl-d2)$. Sl2 } 

**:)t>n/2:««^<bscD^m^j7'-^^g^^S2 
(d 1 - d 2) ^r^'^. ^:?bfiaajc*-5'\t>/Q 

[0 1 0 8] 02 1 ic^-r«t5lc. P*>>>^>T 

210a, 210b. 210c, 2 1 0 d JiPbCD^Sifi 
^^^n-€'nA/DS»S2 1 2T'?>?:^;Ufi^(C^^ 
b^^. ftmeg2 1 SrtT'F FT«lS^UT5tS<0Kg 

^^?yT'-t$^i:UTg5^SE2 1 4±rc^^:7S5^-r^ 

[0 1 0 9] (^ifi«5) *»^ICcfc^^ft3tH-iaj^g 
(OmMm 5 COatiB&mSc«0 2 2 [ZLTFiT. 
[0 110] 0 1 act 2 0 1 bt^^^-^^tl^tft 

-202a<»:202b IcAS^f-So #^jS*>6»-ti-6tl 
^*^Hco$f^^^.^-r^rci?:)fc^^^^2 2 
3 a, 2 2 3 blCcfcoTl OOHz'-'l OMH 2 gg<D 

/i. ^^2 0 1 aCD^g^p^ajgfe^ f i<hL/v its 2 

0 1 b(o^m.^mm^&^i2tr^. ^Mmytyr^ 

A-2 0 2 a(i^:7 7-<A-MJSt5 2 0 3 a<£^hLT3t 
iSS4ffl5t:7r^A-2 0 4 a<hSJtUXfcy\ 3t5Sffi3t 
:77-<A-2 0 2 b(S^:7T-f A~2gS2 0 3 c^ft 



isb. «-3tai;&^e>(7)3t(i3tSfttffl5t:7r^A-2 O 4 a<h 

2 0 4 b(ceSb. 3t,^l^ffig2 0 5 a<h2 0 5 bcfcU 
a^»2 0 eiC^^tJSn-So #,^3fe€^^/!:iOlC 
^SaStffl3fe:77-f A-2 0 4 a, 2 0 4 bO^^'-Tij^ai 
g2 2 6 a, 2 2 6 b^ffit\T5^i^U. ^^aitl2 1 0 

a<i:2 1 0 cx^t^McD^m^mmmmz^w^T^o 

<ta3Sl2 1 0 aLtf^^ib:h^ti^^M2 0 1 aCO#,^7t^ 
ee'^ttn:y>>-f >T>y2 2 4 alCA:^lU. *SS2 
2 3 a;&^bO#,^^i6a^'fe<tlCi$^a^$tX^o ny{7>f 
>T>':f2 2 4 a;&^e>(?5as:^(i. 5t*aig*ig5 aiizAti 
$tlT«aS^$nrc^fcmS!)iSl|gS2 1 1 a<DmglC 
A:^i^tl^o 3t^a5S2 1 0 c;&^e>ai:^^En'55t5g2 0 

1 b(D^m^^mmmtny^^>T>':/2 2 A diZA 
:hU. ^m^2 2 3 b*^t>(0#E^ilMa^t><h{C^^$ 

ti^o □':/^>r>7>p^2 2 4 d/^&om^ji. «aii 

i|iiSi2 2 5 dizxti^tixs^SL^^^tifcLikizmmmm 
ti2 1 1 btonmizxtir^. mi^^ytco&mt^ii^^ 
(D^smno-iiimmz^^tfis Hb^Hbozoss 

— 1 4 0 0 n mO&^^mcO^CO^t}'^^ 1 fe-SOIi^a 

i&mmyiuxmi^^. ^Mtuxit. it^sftu-if. 5^ 

[0111] tt^(4:2 0 6^iii§UTait*-r^3t'£^ai 
f -&«>(C1 *(03t«iaSffl5t:7T-rA-2 0 7^. tt:^* 

2 0 6 205ac!:205 b ^^^^SEsf^ 
(OfiL^lZlEg-r^o CC1T\ :)t.^^ffl^:7 7'<A-2 0 

4 a <h 2 0 4 b t^^ttim^y 7 -r A- 2 0 7 li. S® 
^iifeic^s$ti;t5t7 7-</x-asgp«2 0 

^tlTt\'So 3tfeaiffi5t7^7-rA~2 0 7 (i. y 
/X-Setl2 0 3 b«:^MxT5fee^abltlffl*7 7-f A-2 
0 9fC®eUTU-5>t«C>. 3fe«^mffl3t:7 7-f A-2 0 7 

-c^£tj$nybs^(i. ^^aiti2 1 0 b$T?esu. 
3fes^aiS2so bX'^mis^$txiiia3t^gA<mmm^ 
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[0 1 12] tit^mm 1 0 bT-as^^ti/tiiis^t^ 

^46, a-^yif-(>T>y2 2 4 b:C3tiE|2 0 1 a.tZl^T 

2 2 4 c-c3tiS2 0 1 b (c«r««gigissaa«iM> 

❖Attars. □•yi>-r>7'>:/2 2 4 b;&^e<oai:b 

Ji. *faiiiiS2 2 5 bxn^^tEtift'^iz. mmm 

*SS2 1 1 a©iEglCA^*n«. nyif-f>7>Z^2 

2 4 c*»e,©ai^(±. >t=taiii|isS2 2 5 c-c^aiga* 
nfc^jc. mwsm<is^2 1 1 boiEfiiicA:^«ti-5. -e 
(om^ti^x. mmm^nz 1 1 as^ei*, 3ts2 0 1 

a(0^<hatS2 0 1 a {C»-r-5]iig3KSg<0^a^^ 

^^*fa5:^i<i^<!:L/Tai:^$n. Sij!iiii|stS2 1 1 b*^ 
e>14. 3tag2 0 1 b0^gi:3til2 0 1 a lc*tf -Sjljl 

etc. Si&ti4et5 2 1 1 aX)^e>(Dai^£iSi(iJS4SS2 1 
1 c<Dnm^xtiL. mmm^iS2 1 i bd>e>©£i3^« 

Mi&Ji(Sg2 1 1 c©iES'sA:^-r-5<i:. Mil|iiilill2 

sm^mnijiinti^ti^. mmm^n2 1 i c^^eoas 

A/Da^§|2 1 2X'7'i>-£^Am^lZ^ 

iftu if3SiS2 1 3icaiya*.S5tiig2 i 4ickj^5ij 



>gi!i®*<s<k-r-5^isi2 1 sat. tft^mm^yr^z-i- 

<0«52 1 6 b lC©»^*tlTl\tltf. ftffl*n-5«a 

^=E{f.a\f. >ifi^mL[z^i^x^^m cffl < c t « Btra 
[0 1 14] iti3^H*t. jtaiiKS^A.. Basj<aM5 

bXpe>(DiEa»t3^!^£ I 0 (t).. gg»t«^S5 Aii^ifDm 
m^M^ I C (t). ^S§S2 2 6 b;a»e>C!}#!i33fc!i 
g^' I r (t), ^J-ajlS2 2 6 a*^e><D#Ba3t^g« I 

r' (t), ^m^a^^mf^a^^mm^a. r^t>t> 

I 0 (t) : I r {t)= I 0' (t) : I r' (t) = l : a 
tU. Kfl:'st4^ne><!:S7E'\t4^Plf>a8g«-?-ti 
•^^nCoxCt). Cdeox{t)^R)?^^2 1 S-r^-fkUfcKfl: 
'st^^P e>jgg«!:S5c'st4'P tf>gg*-E-n-?tlA 
Cox(t), ACdeox(t). 3feil5aSAC«-r-5Sfl:'s^^< 

p tfytmTt^^Eif.u i:f>©i3bt^gs*-5-n-?n e ox 

(A). £deox(A). tfeat-v^^^Pe^a^l-OiaiRCJ; 

3te^{as2 1 0 b-c«feffisn-53fejB2 0 1 bear 

•SjiS3tSgS^ I d(t). gP^P-y^'<<>7>y2 2 4 

cA»e><Das:^ttTja (23) x-s^n. 5te^aig2 1 0 
bTtftjasti-53tS2 0 1 a tca-r-saast^M^ I 

d' (t). aJ-&P-v^"f>7'>^2 2 4 bS»6oaj:^f4 
TSCa2 4TgStl5. 

[0 115] 

[St2 3] 



[0 1 1 3] CCT. a2 2 IC55-rJ:2>lC. gSfWiCifil 

I d(t) = Ds-exp[-[£ox(A) (Cox(t) +AC o x ( t) ) 

+ Edeox (A) (Cdeox(t) +ACdeox(t))] d] I 0 (t) • • r Sc23 
[0 116] ISl2 4] 

Id' (t) = Ds-exp[-[Eox(A)Cox(t)^6deox(A)Cdeox(t)]d] I 0' (t) 

• • ■^24 

;^i=, (2 3) iCd: (2 4) SC©a«S«aeiofc«(c [o i 1 7] 

^jB-r-si, S!t2 3ttTaa2 si^ay. a2 4ttTa [^25] 

a2 6ia-5. 

In[ld(t)/I 0 (t)]= I n[Ds]-[eox(A) (Cox (t) + A Cox (t) ) 
+ Edeox(A) {Cdeox(t) +ACdeox(t))] d - ■ ■ &25 

[0 118] [S[2 6] 

I n[l d' (t)/l O' .(t)] 

= I n[Ds]-[eox(A) Cox(t) + £deox(A) Cdeox(t)] d • • • St26 

5t>ic (2 5) sc*^e, (2 6) scsasw-r-si. isc^ [0119] 

(2 7) X»<»6>n-5. [a2 7] 

I n[( I d(t)/l d' (0) do' (t)/l 0(t))] 

= -[£0x(A) ACox(t) + £deox(A) ACdeDx(t)] d • • • St27 

Ca2 8] 

[0 12 0] 

1 r{t)=a I 0 (t) • • -^28 

[0 1 2 1 ] [a2 9] 

1 r' (t)=a I 0' (t) • • • Sfc29 



( 17 ) 



4t§S¥09-098972 



[as 03 



S30 



[0 1 2 4] 
CSiCSI] 



0 (t))] 



asi 



[0 1 2 2] 

I nil d' (t)/a I 0' (t))] 
TS>-5. S3 0(J. a2 7(D&a<!:^O^^CDT^ MUlg 

iti5§2 1 1 c*»e.ai:^$nt*fas4i-m#a2 7<t«ffi 

[0 1 2 3] C^T^IC. 3tai5fiS«tU-C8 0 5 nm± 
1 0 nmSffllxrH-aB-rSit. HuSEOSt 9 «DSfg*<fiEtE 

I n[( I d{t)/l d' (t)) (10- (t)/ 
= - [A Cox (t) +ACdeox(t)] K 
StoT, ^aiiKfiS 0 5 nm±1 0 n m$:fflt\Tt1-a(IS 
nfc*ta^5J-{t^(i. ffi**IlllJg^{tg [A Cox (t) + A C 
deox(t)]IC<§^r-5iit*SbTt\<5. 3tailCffll\ 
'&ig:&ae22Kft (A1. A2} icu. #i£:g<>:#,eil=r^ 
gSlcM?a-5^g^iS^-Ka (f 1. f 2. f 3. f 4) 

ln[(ld(A1, t)/ld' (Al. t))(IO' (Al. t)/IO(A1, t))] 
= -[£ox(A1) ACoxCt) + Edeox(AI) ACdeox(t)] d • • • 832 
[0 12 6] CS3 31 

In[(ld(A2, t)/ld' (A2, t))(IO' (A2. t)/IO(A2, t))l 
= -[eox(A2) ACox(t) + Edeox(A2) ACdeoxU)] d • • • Si33 



[0 12 5] 
[as 2] 



iift3tSa£0x(A1), £ox(A2), £deox(A1), e deox 
(A 2) liHtaT'«.-50T. W.it'^^EifU ifXD^itmz 
fflar-SitACOX {t) d tSTC'v^i^PtfXOIgflsfi . 

(C^a-T'SACdeoxd) d^&. S 3 2 SO^S 3 3 ^ftm 
«g2 1 3(*9T'«S<C<!:T5}t«)-5C<}:*<-r#. ^i6e,n/h 
«3t=t^<bMCD^^5'jT=-:5'^a^Sg2 1 4±IC^^^7 

s aits ic* ^ p e >iu^i-<D«ofe%H3ggo« 

[0 12 7] S2 3IC3?rj:plC. n-yi^-OT 

2 10a, 210b, 210 c Xpe><D^a3«-^*^tl-e 
tlA/om^nz 1 2T'5=>':J';Kl#ICiE^b>S:^. It 
sea 2 1 SrtTF FTiaS«:UT€-3t3iO^SPS» 
aiCffiat-'5«^0*-€:aa5b. ±xerottS[3SS<i:|5|«l 

^. 

[0 1 2 8] 

[0 1 2 9] m<*fl*ilcii. TA^A^A/to^.-^.a^S-^. 

[0 1 3 0] Se3Ra«ICj:«i:, :^^SrSSSlC 



[0 1 3 1] ^1 0«^mS<h^2 0^tlifiS$'&tl-e' 

<D^ ffiteM IC fe 1 1 S ii3S7t^g«^ <h S 2 CD^ tiiffiM IC 
S 1 ^^IM^m 2 (O— :^O^mfi[SI=fe(t-&iliSye%€ 

[0 1 3 2] ytMlt. 3tSS44i^*^e>*«:rtlCAi3T3t 

aaiiEYk^sBt-r «ss/hJim^« sfiieT«^aj-c$ « c 

(i:{c;S:-5. 
[0 13 3] 

^e<os ^'"^ 7 -c* 5 . 




36-5. 

[015] :$:^^(0SiJ^i{E«!llCj:SSS»£$i£l»-r-5 
[@l 61 :^9eE|Q<08«lliE^lc<i:-SSSffifi£«§li»-r« 
[01 7] (a) *^WWSyilfiEfilllCfe(t-53t«iaiyP 

-^^^^-ras&srHsai;:. (b) *^b^odsij^«(c 
feet S3t«ajy p -:/*^-rsiiHTr»-5. 

[018] M3t«feai:/P-:/®ffe<DSffim*-r«»S 
S0-C&-5. 

[019] «lBS3tS^m:^P-:?'©ffiffllW«lttWf-5A:i6 

oD0-e*-5o 

[0 2 0] :!^!tl^(^SiJIIM«l|ICJ:^^Bm^€:%^-r-& 
fca&©7Py4'TJ&-5. 
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[02 1] ^^mmmmmizjz^mmm&iwt^t^ 

[112 2] :*:%ig(^JSiJ^S6«ICJ:5ggSfi£$awr« 
yh«>03^Py^Tfc-5. 

[0 2 31 :^nfR<r>w\m.mmiz^^^wm^^w^t^ 

[^^<^UiW] 

1 :%m^. 2 :3tjli, 3 :^7r-fA-. 4 : lE^ 
Ss 5 :3t77^A-, 6 7 :3t«im3t77 
-fA-. 8 :3t^aig. 9 : Uyi^-OT^:/. 1 0 : 
7i-U^-7'V-^}\^U^^. 1 1 : it»ai. 1 2 : IHIt 
SS. 1 3 : S^Sa. .14: Itfflfi^v 1 5 : ^23^1 

1 6 : 1$^. 1 7 : A«^. 1 8 : 
19: itStfaa 2 0 : A C o X y ( t ) m^. 
21 :ACdeoxy (t) (1^. 2 2 : h>l«<y^7-f 
Sit. 2 3 : m^^rn^. 2 4 : SM^l^^^ 2 5 : 
M^. 2 6 : 2 7 : Ita*, 2 8 : M 

2 9 : mmm.^{^it.n^^., 3 0 : x-h^m. 
110: w-asd^s 111: ^aasiftiw^i^. 112: 

ft^MJ&V-^. 1 1 3 ■.%mn:T^-i'. 114:^ 

115: Sg!. 116a: ACoxy^l^s 1 1 
6 b : ACdeoxyfi-^. 117a: A CoxymW^P^«^i- 
<1. 117b: ACdeoxy*?5^raS^Hi. l 1 8 : ft 
ai3fli:#. 119: H-afig^-!?. 120: 
12 1: Cfy-Ps 2 0 1: 3tiII. 2 0 2: 3tSffl3t77 
-f/t— . 203 a~ 203c : 5t7 z-f A— SlSSi. 2 
0 4 : 3t{SSSJffl3t7 7'f 2 0 5: 3t^ffiS. 2 

0 6:M^<*. 2 0 7 a~2 0 7 d : dt^ffiffl^t^T-f 

2 0 8 : 5t7 7-<A-@S^» 20 9 a~2 0 
9 d : 3t«aiSffl3t7 7 -fA-. 2 1 0 a~2 1 0 d : 
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